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Egg Of a powder post beetle, lyctus pla=icollis, In pcre of

wood; pore opened tC show egg. Highly magnifled. {Al%er
Snyder).

larva 0° a powder post beetle en-
1arged, [A%%e? Craighez2d4 and
Boving)

Winged adulr ¢7 2 powder pas' Lee®ie
Lyctue plan4Cfli£9. Greatly en-
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JNTRODUCTION

Nr. R. H.‘Smith. Entomologist of the Densartment of Agriculturs'e Bureau
of Entomology and Plant Quarantine, Agricultural Research Center, Beltsville,
Maryland, visited this activity on 6 and 7 December 1949 for conference and
consultation on the prodlem of infestation of pallets and other hardwood im-

plements by the lyctue Powder~-Post Beetle.

During bis visit, Mr. Smith, along with Messrs. Toscano and Brennan of
this activity's engineering sta’f, made a survey of revresentative storage

areas at NSD Bayonne to determine the degree of infestation by Lyctus.

The following report is divided into two parts: the first part containc
background information on the Lyctus Beetle, its life and activities, and
proposed methods of control. Much of this information was drawn from cur-
rent reports submitted to the Department of the Army by the Bureau of Entom-
ology and Plant Quarantine on research work dons by the latter in cooperation
with the Corps of Engineers; the second part comtains details of the findings

of the murvey alorng with comments and recommendations.




I. BlAOGY:

The Povder Post beetle, M planicollis, is a mil member of
the order Coleoptera measuring about 3/16 inches in length (adult)
and are reddisn-drown to nearly blac:. The adult females lay their
eggs in the pores of suitable wood, and tha larvae which hatch from
them are small (up to 1/8 inch in length) white grubs. fho larvae
durrov through the wood parallel to the grain, digesting the wood
to a fine flourlike powder. The larvae winter in the wood, chang-
ing to pupae (the resting stage) early in the spring. Durihg the
pupsl stage the metamorphosis occurs, and in late spring or early
summer the adult beetles emerge and fly about. The d4ult females

soon lay thelr eggs and die,

In buildings such as warehouses, the life cycle may be less than
the ten to twelve months usual in natural out--of doors conditions

and frequently several staggered cycles may be co-existent,

Under ideal laboratory conditions a single, non-recurrent life

cycle has been odbtained in nine weeks.

11. BQOLOGY:
1. Geographical distribution -

Lyctus planicollis is found in moet temperate zones of the

world such as the United Statees and Australia,

In the United States, no section of the country is complete-
ly free from the insect. The fsr northern states, hcvever, suffer
less since an extremely cold winter may kill the larvae in wood

which i{s out-of-doors. A subsequent summer may bring a re-infest-
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ation, and larvae which are in buildings are usually adle tu emerge as
sources of re-infsatation for wood which was exposed to the cold. Dam-
age has been recorded as far north as the state of Nalne. The southern
parts of the United States, with their more favorable climate do not seenm
to produce a beetle of higher virulence or of greater destructive poten-

tial.

2. Susceptible woodg -
Nost domestic hardwoods, inciuding hickory, ash, oak, elm, dirch,
beech. walnat, maple, cherry, locust, sascafras, orange, versismon, aad

osage orsnge are sudject to damage.

The attack o7 the beetle is limited tc seasoned, sapwood por-

tions of the various sveclies which contain considerahble amounts of starch.

The mointure content of the wood, if delow the fibre saturation
voint, Joes not appear to affect the degree of susceptidbility. It has
been recently fcund that scccessful attack can bde made in whod of ex-
tremely high starch content when the moisture content is delow 8f dut

ovdinarily successful attack does not occur dbelow a moisture content of

6 to 0.

York done by both Austrelian and American entomologists has
proven that regardless of other satisfactory conditions, Lyctus will

not attack wood which is low in starch content.

Bot much is known of the dio-chemistry of starches im vood. Od>-

servation, however, has led to the theory that starches are stored dy a
living tree in the bdranches and the oute~ portions of the trunk, and that

this starch {s most adbundant Just prior to and during the winter (dormsnt)
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state. The concen.ration of stored starches is a maximum in the sub-cam-
bial varenchymous tissu: and decreases rapidly, in mature trunks, reaching
& non-susceptibls level near the eighth previous annular ring (fifth in
oak, tenth in hickory). This latter data, however, has been odtained from
a limited number »f trees so it may not be avpnlicadble if a mcre intensive
study were made. In branch wood, however, the concentration of starch may
b higher at all voints and in small, new aerial growth it may be versis-

tently high through the entire cross section.

The starches which are contained in a living trece are sudbject to
numerous vhysico-chemical ccaditions which may alter their chemistry to
such an extent that they will not saovoort lLyctus infestations. It has
been found th-t the conditions to which a tree is exvosed after cutting
have many and var‘ous effects on the starch content of the wood. An
ash tree foaind by test borings to cont-in an unusually great amount of
starch was cut, branched, =nd allowed to air dry to the fibre satur-
ation point, wvas found to contain vractically no starch after it was

sawed in the soring of the year.

The increased dsmand for wood in recent years has led to the
practice of utiliring amall trees and those Darts of large trees which
were formerly discnrded. The high starch content nortion of a tree ™le
may cemorise only the outer inch (measured radially) dut a ™" r 4" nade
from a five inch trece would contain 50‘ suncentidble wood while a sim-
11ar timder taken from an 6 to 17 inch tree might contain no suscedt-
{ple woo?. Similarly, a board zade from a slad or having considerabdle

vane might be 100¢ sus:eoiidle,
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3. Parasites and Predators -

At least one natural parasite is known to exist. This is a saall
wasp-1like Hymenopteral braconid, Mopolexir Lyctl cress, which kills the
lyctus in the wood by depositing eggs in or near the larvas. The eggs
of the Mogolexis hatch into larvae which attack the Lyctus iervee and

eventually vass through the pupal stage and emerge as adults.

The presence of this enemy of Lvctus is not readily discernidle
until after the first emergence of the adult, At th=t time, the vres-
ence of minute holes (about .026 inches diameter; 'n the wood bhetray

the activity of the Monolexis varasite.

Although the Monolexis does vroduce emergence holes, oftern in
considerable numbers, the structural dam~ge is ususlly se~ll, The
presence of this narasite does not preclude Lyctus damage bdecause by
the time ths Monolexis reaches such a point that the Lyctus is endan-
gered. several seasons may have elavsed and Lyctus has done its damnge.

A oredator Tarsostenus Univittatus Rossi is abundant and can cause ap~

oreciable reductions in Lyctus popuiation. It is a beetle adout the size

of Lyctus. Both the adult and larval st~ge are oradaceous.

I11.EBMEDIAL TERATMENT:

1. Submergence in water -

If infestéd wocd 13 completely sudmerged in water for a veriod
of time long enough to e=aturate all »ortions of the wonsd, the larvas
of the Lyctues will de killad. JSubmergence for a veriod of four months
or over will render the wvood immane tc attack by coaverting or leach-

ing out the starch in the wood.




2. Steaming -
Troating infested stock, at either atmospheric or higher ores-

sure, in a kiln at a temperature of 130° P., by introducing live steam
is an effective remedy. Wood should be treated for two hours ver inck

of thickness after all parts have reached the ambient temverature.

Steaming may slso become & praventative measure if the treat-
uamt 18 nmade at such temperatures and dressures and for such lengths

of tina as to alter the chemistry of the wood starches.

Weakening and disceloration of the wood may result from steaming

thus making this process generally impractical.

%, Eiln Drying -
Subjecting seasoned wood to a temperature of 180° F. in dry
kilns is also an effective remedy. Lyctus are able to survive the com-
merclial ary-kiln orocesses; it is necessary to extend these orocesses
by raising the kiln temperature to 180° F. for a short period Just orior

to removal,

If the elevated temperature is not maintained for longer than an
hour the mechanical oroperties of the wood will not bYe im:aired., However

kiln drying of hardwood will not usually prevent subseauent attack by

L‘[C&Ql,

4. Fumigation -
A thoroughly effective remedy for Lyctus infestation is fumigation

at both atmosoheric and lower "ressure with methyl bdbromide or Acrylon (a
aixture of acrylonitrile and carbon tetrachloride). Large auantities of

tool nan'le atock and Army cots were recently fumigated under tarvaulins
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Wy the Army Engineers with excellent results., Three to four vounds of
methyl bdromids ner thousand cubic feet of <vace was admitted and al-

lowed to vemain 72 hours. At the end of this time nc live Lyctus were
found ard evidence was found that a minor infestation of bostrichid had

been eliminagted.

Pamigatior with eithor methyl bdbromide or Acrylon is only re-

medial and will provide no yrotection against subsequent attacks.

5. (Chemical dips and sprays -

Chemical dios and sprays offer what is orobably the best vros-
pect for the control of Lyctus. Many of the chemicals vhich may be ef-
fectively used as remediasl measures are of such nature that their bio-
cidal oroperties are retained and they continue to b effective as

preventatives against subeeaquent reinfestation.

The Department of Agricultures has been conducting extensive
tests on remedial chemicals for the past four years. To date, two
general grouns of treatments have been effectives toxics in petro-
leum solvents and petroleum base solvents alone. A third grouv has
been generally poor: aqueous solutions, susvensions, or emulsions of

toxice. There are, of course, exceontioas.

Apvendix A lists some of the compounds and mixtures which bhave
been tested or are under test. It should dbe noted that many of the
treatments listed also avpear in Appendix B as oreventatives. This
is because of their retention of biocidal oroperties ovar a veriod of
time longer than that required to kill the larvae already vresent in

the wood,
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When remedial treatments are applied after emergence holes have
apoesrad, the effect is usually moro marked, This is presumadly due to
tLe myre complete penetration afforded by the holes. 2enetration of un-
infested vood by liquids in a sudject of controversy. The depth of vene-
tration 1s dependent apon the porosity of the wood, the molsture content,
the temperataure, viscosity, and osmotic pressure of the liquid as well
as the hydrostatic pressure present during application. Colloids, sus-
pensions, and emulsions present a different vrodlem, namely, particle
sigo. Oenerally, 1t is advantageous to bave a solution with low vie-
cosity and high osmotic pressure., Such solutions are characterized by

the use of solvents such as deobase and xylene.

Since remedial treatments, per se, offer no protection againet
subsequent reinfestation, the use of a preventative which is also ef-

fective as a remedy is preferred,

1V. PEEVENTATIVE IRRATMENIS:
Those treatmsants which prevent attack by Lyctus can bde divided into

tvo categories: those treatments which rely on toxics or repellants
that deter oviposition and those treatments which render the wvood im-

mune by making it an unsuitabls mediunm,

1. Bepellaptse -

 One of the oldest preventatives used in the control of Lyctus
1e coal-tar creosote. This is both a preventative and remedial measure
and has bdeen employed successfully in aany applications. Howsver, the

residual drown stain and odor limit the field cf uves for creosote,
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¥here the wood was to be used in finished products (furniture,
etc.) fillers or paints were used, This treatment wae intended to fill
the pores of the wood and prevent oviposition. Such things ae varnish, 1{
shellac, paraffin, bdolled linseed oll and lacquers give a certain degree
of protection but are generally unreliable because any minute hole or

abrasion will vermit initial oviposition and the emergence holes will

provide fertile spots for subseauent infestations, i

As previously mentioned, the increared use of suscevntidle wood :
during the war years made the probdlem more acute and great quantities

of work have gone into the development of suitadble treatments.

The Lyctus problem was great in Australia where most of the
native woods are highly susceptible. The Queensland Forest Service co-
operated in the development of an effective treatment which involved dip-
Ping boards fresh from the saw in a hot solution of bdorax or bdoric acid.
While effective, this treatment was not Dermanent; the borax compound is
water soluble and will leach out. Also, the dip must be spvlied hot
vhile the btoards are freshly sawn These points make the orocess unduly

costly.

With the development of new insecticides such as DDT ~nd benzene
hexachloride the researchers have turned their attentions in thcse direc-

tions,

The United 2:ates Devartment of Agriculture has been conducting
tests on various chea'-al dips and sprays fcr about three years. Appen-

dix B gives a vartial list of the formulations tested or under tesx,
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Only incomplete results are available at the present time, but
dofinite patterns appear to be forming. QGenerally, the treatments can
be classified into three groups: "good", %"falr", and "poor". This
classification is based on the mortality of beetles when placed on
treated wood.

In the *good" category are:

54 DDT? aqueous emulsion
1% bYenzene hexachloride in Velsicol AR 50
1/2% bvenzene hexachloride in Velsicol AR 50
5% DIDT solution in Yelsicol AR 50 and kerosene
1% IDT solution with pyrethrum in deodease
1€ DDT sclution with thanite in deobase

vhen applied as 2Z-minute dips.

In the "fair® to "good" category are:
5% DDT? aqueous suspension
54 Toxaphene in Velsicol AR 50
1% DDT solution in Velsicol AR 50
2% Chlordane in deobase

vhen avnlied as J-minute dips.

In the "poor" category are the solvents xylene, Velsicol AR 50,
Ro. 2 fuel oil, kercsene, and deodase and
74 copoer napthenate in deodase
3.7% pentachlorophenol
58 napthenic acid 1n kerosene

woen applied as 3J-minute dips.
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Large scale operations by the Corps of Engineers nsing a 3-minute
dip of B% pentachlorophenol in No. 2 fuel oil have shown that treatment

to be affective.

All of the chlorinated phenols are extremely toxic, producing
acute toxemia when taken internally and severe dermatitis on external

contact. Elaborate precantions are required vhen handling penta.

There remains one large prodlem for which an anewver is not yet
available. The effects of time and environment on the efficiency of the
various repellants are unknown., Tests are presently under way which
should yield an answer. After a period of two yerrs maay of the chem-

ical treatments still look effective,

One safety factor must be considered when choosing a dip or spray,
namely, the fire and explosion hazard. It is generally accented that a
formulation with a flash point under 100°F is too dangerous for general
usa. An ideal solution would have a flash pcint in the neighdorhood of

140°y.

2. Immunization -
Wood that contains no starch is not susceptible to Lyctus attack.

It 1a therefore evident that the use of voisons and odbjectionadle com-
vounds could be odvinted if the atarch in wood could be removed or con-

verted intoc some unattractive chemical.

Starch can be converted by chemicel ~ction or dy ohysical con-
ditions. It has been observed that the starch content of wood can bde

materially lowered dy certain conditions during reasoning. Ibnasmuch as
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no positive relation has been established between the conditions pre-
vailing during seasoning and the starch content of the seasoned lumber,
investigations are under way by the Department of Agriculture to de-
termine if controlled seasoning can be universally effective and to

determine the necessary conditions.

Other investigotions are bdeing directed toward the development
of suitabdle chemical (or enzyme) formulations which can convert starch
wvithout adversely effecting the physical properties of the wood, and
vhich can be economically avnlied as a dip or spray. One such com-

vound being investigated is diastase.

If an economical treatment can be developed which will elim-

inate starch in the wood, the problem will be solved,
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1. DAMAGE TO HARDWOOD JMPLEMENT HANLLES:
1. Aress covered -

Spot ch.clu. were made of the storage areas (principally 5th deck,
Building 42) which houses hardwood implement handles such as axe, shovel,
hoe, and hammer handles. The stock of each item was checked carefully
for the presence of Lyctus and vhere infestation wvas discovered complate

counts vere made,

2. Demage found -
One item - sledge hammer handles, stock N>, 41-H-1487 was found

to contain an apparently active infestation,

The handles of seasoned hickory were stored on the S5th deck of

Bullding 42 in the manner shown in puoto 3Q8-3.

The total stock numbered 716 and the handles showing emergence

holes numdbered 49.

T™wo of the most heavily damaged specimens were removed from

stock and examined for extent of damage. An icdine test showed these
handles to be hign in starch content, One of the handles had %) en-
ergenc® holes and the other J20. Photo J08-1 shows the gross damage to
tvo handles. 7.3 specimen in the foreground was broken by holding one
end in a vise ard pulling with one hand; it wa. later sawed and a sectisc
eplit. Photo JQ8-2 shows the same handle in cross section: the lighter
areas are the povder filled galleries made by Lyctus. It is estimate?

that 80% of the cross sectionsl ares has been eaten away,

Plles ¢f fress (boring d:st) on the handles in the racks and

>n the floor icdicated that the infestation was active,

&1




Other handle stock stored in the same area showed no sign, on
gross examination, of infestation. A large quantity of axe handles (Photo
308~4) stored close-by showed mo sign of Lyctug and an iodine test! showed
them to be lov in starch content. MNost of the handle stock with the ex-
ception of the siedge hammer handle was either painted, wvaxed, or lacquered

and vas free from Lyctus.

I1. DAMAGE IO EARIMOOD PALLEFTS:
l. Aress covered -
The folloving area were carefully inspected for signs of Lyctus in-

festations
1. Oth deck, Building 42
2, Building 73
3. Building 22
4. Lot 93 (outdoor ;allet storage

aresa north of Building &2)

2. Damage found -
The only Lyctug damage in Building 42 was to ths handle stock as

eoted above. JNo signs of damage to pallet were found.

About six pallets in Jullding 73 were found to have suffered Lyc-
s damage and only one of those six vas damaged to the point of needing
repair. Photos 306-5, §, 7, shov the extent of the most severe damage
found, The Mard which was attached had consideradle Wopg slong the
front edge and the starch content was moderately high. Ia all other
pallets showing infestation, the damage was so slight as to de insig-
nificant; a dosen emergence holes near koots or wens vas the usual ex-

tent,

(1) Bee Appendix C
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i1n Do cope yes ihe damage by Lyctus as severe as ihe dapage caused
23 bandling equipment.

The extent of Lyctus damage in Building 2. was insignificant; a half

dozen pallets showing a few holes nsar board edg.s where bark or wane showed.

Amin, the damage Yy Lyctus was lnsignificent compared o thak caused
3y bandling equipment.

Lot 93 is devoted to the outdoor storage of pallets; approximately
5000 pallets are stored there, their ages ranging from one to six years.
Close wcrutir;- -f accessible portions of those pallets shoved about 2f
to have Lyctug infestation. About three times that mumber shoved previous
attack by large Poﬂ;_etr‘i_gl}idl. ambnoaiu-bg_gf_l:.e.l and a mgtm: none of these
are presently active. In all cases the damage by Lyctus vas narrov in ex-

tent, Photos 308-8 and 308-9 show typical evidence of attack, ¥o evidence

of active Lyctus infestation was apparent. In all cases it appeared that
the Powder Post Beetle had eaten the deriradle portions of the wood and

moved,

I11.CONCLUSIONS AND RECOMMENDATIONS:

l. 8ince Lyctug attacks only those wood parts which contain conelder~
able starch, and such parts oanly occur in certain portions of a tree, only

a8 fraction of usadle hardwvood lumbder is susceptidle.

2. Bound stock, such as tool and {mplement handles, is frecusntly turned
from dranch-vood or small trees, end such wood i{e usually high in starch coo~
tent and highly susceptille. Lumder which is used in pallet mamfacture is of
such relatively large dimensiones that it must de cut from )sgs of which only a

part {s starchy, and ccnsequently only certain portions of pallet lumder are
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are susceptidle. It can be generally concluded that handle-stock presents
& potentially greater prodlem than pallets in frequency and severity of at-
tack.

3. It was shown by the findings oY the survey that the prodlem of [yc-
tug infestation ol pallets at the Naval Supply Depot, Bayonns, New Jersey

is mot serious. Pallets here suffer far greater danage froz fork trucks,

etc., than Lyctus.

4., A prodlem, though ostensidly minor, does exist where handle-stuck

has become infested by Lyctus.

5. No concrete data is availadle on the magnituds of the Lyctug prod-
lem at naval installations other than the Naval Supply Depot, Bayonne, Few
Jersey. Beither the percentage of pallets attacked nor the extent of the
damsge on those attacked is known, and since observations indicate that
reports may be exaggerated it is recommended that a thorough study be
aade. A survey of naval installations should afford data on the prodblem

wvhich can be used to plan a future course of action,

6. Sirce it appears that the cost of dipping or spraying a pallet with
& preventative will be a considerable part of the initial cost of the pallet
(perhaps 50%), it wc:ld be economicslly unsound t> so treat all pallets if
only a small fraction of all pallets are susceptidle and then only ina

minor degree,

7. Inassuch as nn prover preventative {s known which will fulfill all
the reguirezents impcsed by naval usage, it is recomsended that, should the
protle= be found to be serious, an intensified prograa bde initieted which
would supplement worc presently being done dy the Navy and other government
agencies,
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APFENDIX A

There is given below a partial list of the chemical form lations tected

as remedies for infestation by Lyctus Powder Post Beetles by the Bureau of

Entomology and Plant Quarantine, U. 8. Department of Agriculture,

1, Jorsmulations golute in petroleum derivatives -

2ch
0.5%
0.5%

acetylene tetrachloride in #2 fuel oil

gaxma benzene hexachloride (26 gamma in $2 fuel o1l)
benrene hexachloride in Velsicol AR-50

benzene hexachloride in Velsicol AR-50

chlordane in $#2 fuel oil

chlordane in deodase

copper napthenate in $#2 fuel oil

copper napthenate in deotase

CDT in ¢#2 fuel oil ( 70z. per gallon)

DDT in 50% kerosene and 154 Velsicol AR-50

IDT / 2.1/2% Thanite in deodase

DDUT {n Velsicol AR-&0

sethoxychlor 1n $2 fuel oil (? oz. per gallon)
monochloronaphtbelene in $2 fuel oil

napthenic acid in kerosene

Bucdex 170 WR 1n deotaze

dr*holichlorotengene in kerosene

piperonyl btutoxide £ 0.5% pyrethrins in $#0 fuel oil
ciperonyl tutozide ¢ .14 pyrethrins in $2 fuel oil
peasashlorpiernal in $2 fuel oil

piperonyl cyclonene i: #3 fue. oil




54 pentachlorophenol in #Z fuvel oil
254 spirits of turpentine in kerosene
254 trichlorotenzene in kerosene
54 toxaphene in #2 “ el cil (7 oz. per gallon)

56 toxsphene ir Veleicol AR-50

I1. Petroleus derivatives alone -
deobase
$#2 fuel oil
kerossne
Velsicol AR-F1
Xyieme
Trichlo ‘obe~zene

Orthodichlorobenrene

ITl.¥ater soluble or dispersible fcrmulationsg -~

56 LDT aqua emulsion
5¢ DDT squa suapension

0.5% lorol thiazonyl disulphide ,duPont I¥-4200) in water




Chemical formuletions tested as preventatives against infestation by

Lycts FPowder Post Beetles, by the Bureau of Eantomology and Plant Quaran-

AFPPENDIX B

tive, U, 8. Department of Agriculture.

1. Y¥ater soluble or dispersible formuiationg -

0.96%

0.95%

c¢olloidal sulphu. 8 1bs. per 100 gals. water

(particle sire 2 microns)

wetteble sulphur 8 1bs, per 100 gals. water

{particle gize 4 - 5 microns)

borex

borsx # 104 isopropyl alchol

borax £ Tritcu X-155 emulaifier
boric acid

borax ¢ 0.96%4 ecolloidal sulphur
sodium arsenite

wettable TDT

colloidal DDT in water

DDT emulsion

gamma benzene hexachloride, w-ttable
gamma benzene hexachloride emulsicn

sodium pentachlorophenate

ll, Jormulations solute in petrcleum derivatives -

2%
3.8%

pe ntachlorophensl in #2 fuel oil
pentachlorophenol in #2 fuael oil
pentachlorophenol in ¢2 fuel oil

copper napthenate in $2 fuel oil

D




. 5% DDT in #2 fuel oil (7 7z, per gali. =)
U.5% gamma tenzens hexachloride (1:4 gamra) in #2 fuel cil
104 momochloronapthalene in §2 fuel oil
5% Toxsphene in $2 fuel oil (7 oz. per gallon)
2§ chlordane in $#2 fuel oil
24 Ammonium copper napthenate in $2 fuel oil

2% DOT # 3% chlordene 4 0.04% pyrethrum in kerosene
(atomized epray)

111, pPetroleum derivatives alone -

kerosens
deobass
Velsicol AR-50

$2 fuel ofl

e e b e o
 mneE RS R P
. e e e e e o1




APPENDIX C

The quasi-quantitative test for starch in wood used by the Department

of Agriculture iz as follows:

1. JPreparstion of solution -

Dissolve in 40 grams of water 2.4 grame of iodine and 4.0 grams
of potassium fodide. Dilute this solution with water to a volume of

100 cc.

2e epsration of Specimen -
A small area should bte shaved smooth with a sharp knife. The

section should be parallel to the grain,

3. The test -
Apply a small quantity of the iodine solution with a small piece
of cotton wool or brush to the prepared section. The appearance of black
or purplish stains indicate the presence of starch. The degree of color-

ation indiceves the concentration of etarch.

A true quantitative procedure for starch determination can be found

in the Testing Methods, Recommended Practices, Specifications of the

Technical Associstion of the Pulp and Paper Industry, Code T419m-45.




